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COVID-19 has had a profound negative effect on many aspects of human life. While
pharmacological solutions are being developed and implemented, the onus of mitigating
the impact of the virus falls, in part, on individual citizens and their adherence to
public health guidelines. However, promoting adherence to these guidelines has proven
challenging. There is a pressing need to understand the factors that influence people’s
adherence to these guidelines in order to improve public compliance. To this end,
the current study investigated whether people’s perceptions of others’ adherence
predict their own adherence. We also investigated whether any influence of perceived
social norms was mediated by perceptions of the moral wrongness of non-adherence,
anticipated shame for non-adherence, or perceptions of disease severity. One hundred
fifty-two Australians participated in our study between June 6, 2020 and August 21,
2020. Findings from this preliminary investigation suggest that (1) people match their
behavior to perceived social norms, and (2) this is driven, at least in part, by people
using others’ behavior as a cue to the severity of disease threat. Such findings provide
insight into the proximate and ultimate bases of norm-following behavior, and shed
preliminary light on public health-related behavior in the context of a pandemic. Although
further research is needed, the results of this study—which suggest that people use
others’ behavior as a cue to how serious the pandemic is and as a guide for their
own behavior—could have important implications for public health organizations, social
movements, and political leaders and the role they play in the fight against epidemics
and pandemics.
Keywords: perceived norms, pathogen avoidance, behavioral immune system, conformity, proximate-ultimate,
pandemic, COVID-19, public health
INTRODUCTION
The World Health Organization (WHO) declared COVID-19 a pandemic on March 11,
2020 (World Health Organization [WHO], 2020a). Since then, the pandemic has had
a profound negative impact on many aspects of human life. At the time of writing,
the human toll has surpassed three million lives (World Health Organization [WHO],
2020b). This pandemic resulted in unprecedented economic shutdowns, leaving many
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countries facing fiscal uncertainty (Australian Bureau of
Statistics, 2020). Some countries were initially successful in
their efforts to limit the spread of the disease, but many have
subsequently faced second and even third waves, with uncertainty
and concern remaining about further waves (see Xu and Li, 2020).
Given the societal impact of COVID-19 and the role individual
citizens play in curtailing infectious diseases, it is essential
to understand the psychological processes involved in people’s
adherence to pandemic mitigation guidelines (Bavel et al., 2020).
Such an understanding could help scaffold to a more in-
depth, comprehensive program of research and inform public
policy on prevention strategies. Further, insights into these
psychological processes could improve COVID-19 messaging in
public health initiatives.
Methods and Challenges in Managing
the Spread of a Pandemic
Current methods for controlling the spread of a pandemic involve
developing and implementing pharmacological treatments and
vaccines, increasing hygiene practices, risk communication
(Taylor, 2019), closures of public places, voluntary/mandated
quarantines (Lu et al., 2021), contact tracing, rapid testing,
and herd immunity through exposure (a controversial approach
currently only tested in Sweden; Anderson et al., 2020; Habib,
2020). While there are a number of promising vaccines currently
in production, even the most optimistic projections tell us that
we will not be able to achieve population immunity on a global
scale (60–80% of the population) by the end of 2021 (Wang
et al., 2020). While vaccine programs are rolled out, top-down
policies will be important for limiting the spread of COVID-
19 (see Wilson, 2020; Lu et al., 2021; Luoto and Varella, 2021),
but the efficacy of these policies may rest largely on the choices
of individual citizens to adhere (or not) to these guidelines.
To facilitate this, the WHO put forward a global action plan
aimed at limiting the spread of COVID-19 through individual
behaviors (World Health Organization [WHO], 2020c). This plan
emphasizes the uptake of non-pharmacological interventions
(NPIs; e.g., frequent handwashing, social distancing, and self-
isolating when unwell) at the individual level (World Health
Organization [WHO], 2020c). However, it is not clear that
these guidelines were informed by an understanding of the
psychological processes that influence individual-level decisions
to adhere (or not) to NPIs. Public uptake of NPIs has been highly
variable. Some populations have reported adherence rates as high
as 90% (see Lennon et al., 2020), whereas others have reported
rates of adherence as low as 67%—indicating that 1 out every 3
individuals is not adhering to guidelines (see Block et al., 2020).
In previous pandemics, the uptake of these NPIs has been
an uphill battle for the public health sector (Gilles et al.,
2011; Mitchell et al., 2011; Steelfisher et al., 2012). In general,
people routinely fail to follow handwashing recommendations
(Pfattheicher et al., 2018). During the 2009 swine flu pandemic,
people who believed that they were in the “low risk” category
for infection were less likely to engage in handwashing (Gilles
et al., 2011). Another study conducted at the same time found
that less than 10% of people with acute respiratory infections
stayed home when symptomatic, and as many as 45% of people
reported attending social events because they did not believe
they were contagious (Mitchell et al., 2011). Even during highly
lethal outbreaks, such as the African Ebola virus epidemic, some
families sheltered sick relatives at home instead of sending them
to quarantine facilities (Shultz et al., 2015). This trend of mixed
adherence is reflected in the COVID-19 pandemic. For example,
media in the United States, Germany, New Zealand, Belgium,
England, and France have all reported an increase in social
gatherings following lockdowns (Ölcer et al., 2020). Even the
WHO has acknowledged that advising sick people to remain
home during a pandemic may be impractical and frequently
ineffective (World Health Organization Writing Group, 2012).
These issues highlight the need to gain a better understanding
of the predictors of NPI adherence and non-adherence. In the
context of a highly transmissible and dangerous virus like that
responsible for COVID-19 (Petersen et al., 2020), one individual’s
non-adherence to NPIs could have widespread negative effects
for others. Public health messaging has focused on this fact
as a key motivator in NPI adherence, a sentiment reflected in
the prominent WHO campaign message “Protect yourself and
others” (World Health Organization [WHO], 2020d). However,
the effectiveness of this approach depends on people’s desire
to minimize the collective harm of COVID-19. Such a strategy
may be somewhat naïve in the face of evidence suggesting that
collective harm minimization tends to be a weak motivator for
behavior change (Markowitz and Shariff, 2012; Yong and Choy,
2021). Consequently, there is a scientific and public health need
for research that identifies predictors of adherence to NPIs during
the COVID-19 pandemic. Work has already begun on this front
(e.g., see Corpuz et al., 2020; Dinić and Bodroža, 2021; Varella
et al., 2021; Yong and Choy, 2021), but a collective effort by
researchers working in parallel is needed to rapidly map the
individual difference, situational, and other psychological and
environmental variables that explain why some people adhere to
NPIs, whereas others do not.
One particularly important factor may be perceived social
norms (Bavel et al., 2020). This factor may help explain,
at a proximate level, why adherence is so mixed: perceived
norms can vary substantially across individuals (see Miller and
Prentice, 1996). We are unaware of any research, to date, that
has investigated perceived norms as a potential explanation
for NPI adherence (or non-adherence) during the COVID-19
pandemic. To address this gap in the literature, the present study
investigated (1) the relationship between perceived norms and
people’s adherence to NPIs and (2) several plausible psychological
processes that might be responsible for a link between people’s
perceptions of others’ adherence and their own decisions to
adhere (or not).
To gain a more in-depth understanding of norm-following
behavior, our investigation considers both the proximate and
ultimate levels of analysis. Currently, social psychology literature
tends to explain norm-following behavior (e.g., conformity) only
in proximate terms (e.g., features of the immediate social context)
but offers little in the way of ultimate explanation (i.e., why
people have cognitive systems for processing and responding
to information from the social environment in that way in the
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first place) (for an in-depth discussion of proximate/ultimate
explanations, see Scott-Phillips et al., 2011; Lewis et al., 2017;
Al-Shawaf et al., 2019).
Hypothesis 1: People Mimic Perceived
Normative Behavior
It is well-established that social norms influence people’s behavior
(Miller and Prentice, 1996), including in the context of disease
prevention. Evidence suggests that people’s frequency of engaging
in specific disease-prevention behaviors is associated with their
perceptions of their peers’ frequency of engaging in those
behaviors (Dickie et al., 2018). Research also suggests that
social networks can amplify the spread of beneficial as well
as harmful health behaviors during epidemics (Christakis and
Fowler, 2013). Together, these pieces of evidence suggest that
people’s perceptions of others’ adherence may influence their
own adherence to NPIs during the COVID-19 pandemic. This
is the overarching hypothesis of the current study: people mimic
behavior that they perceive as normative (Hypothesis 1). This
leads to the prediction that people’s current adherence to NPIs
should be positively associated with their perceptions of others’
adherence (Prediction 1.0).
However, if this is correct, why does it happen? That is,
what are the ultimate origins of such norm-following behavior?
Here, we present several alternative, but not necessarily mutually
exclusive, mechanisms that could be responsible for a link
between people’s perceptions of norms and their own behavior.
Hypothesis 1.1: The Threat of Social
Exclusion Influences People’s Adherence
to NPIs
A prominent finding in social psychology is that violation of
social norms invites direct or indirect punishment (Perreau De
Pinninck et al., 2007; Rudert et al., 2019). One particularly
effective form of punishment is ostracism of those who deviate
from group norms (Rudert et al., 2019). Social exclusion
is a physiologically harmful and psychologically distressing
experience for the target (Williams, 2007; Nezlek et al., 2012).
In ancestral small-scale hunter-gatherer contexts, ostracism from
the group would often have been deadly (Spoor and Williams,
2007; Williams, 2007). Consequently, selection may have favored
a “detection system” capable of identifying the threat of ostracism
and preventing it from occurring (see Spoor and Williams,
2007; Wesselmann et al., 2012). Consistent with this proposal,
people take action to avoid social exclusion whenever possible
(Wesselmann et al., 2012).
A consideration of the social group living conditions thought
to characterize much of our species’ evolution can also offer
insight into why people are ostracized for norm violations in
the first place. In ancestral environments, norms of cooperation
were essential to group survival (Wesselmann et al., 2012).
Many deviations from these norms (e.g., free riding on the
benefits of collective efforts) would have been detrimental to
other group members (Wesselmann et al., 2012). The proposed
ultimate function of ostracism—to punish norm-violators who
are inflicting fitness costs on other group members, including
oneself—may help explain why neutral observers tend to regard
ostracism of norm violators as legitimate when said ostracism
serves the benefit of the group (Williams et al., 1998).
In the context of COVID-19, NPI adherence can be
conceptualized as a public goods game (see Yong and Choy,
2021). All benefit from others’ adherence, but those individuals
who themselves do not adhere to NPIs reap these benefits
without incurring the costs of adherence: they are free riders.
High levels of adherence to NPIs are crucial to their efficacy; a
single individual who engages in such free-riding behavior by not
following NPI guidelines can undermine the collective effort. If
the psychological mechanisms responsible for ostracizing others
marginalize those individuals who violate norms to the detriment
of other group members, then those members of society who do
not align their behavior with the coordinated actions of others
may face the threat of ostracism.
In turn, the threat of being ostracized for disrupting group
coordination is a key activator of the shame system (see
Robertson et al., 2014). The human shame system operates like
a sentinel, vigilantly scanning for cues that indicate the threat
of social devaluation (Robertson et al., 2018) and triggering a
suite of cognitive, affective, and behavioral responses to mitigate
devaluation (see Sznycer, 2019 for a comprehensive description
of shame as an internal, behavior-regulating emotion). In the
context of the COVID-19 pandemic, if people perceive adherence
to NPIs to be the group norm, and the threat of being ostracized
for violating group norms activates the shame program, then we
should expect people to anticipate experiencing shame for not
following NPIs (see Robertson et al., 2014).
If this hypothesis (Hypothesis 1.1) is correct, there should
be a positive association between (1) people’s perception of
others’ adherence to NPIs and the shame they anticipate they
would experience if they failed to adhere (Prediction 1.1.1),
as well as between (2) people’s anticipated shame and their
reported adherence to NPIs (Prediction 1.1.2). This hypothesis
also yields one more prediction: people’s anticipated shame for
non-adherence will partially mediate the relationship between
their perceptions of others’ adherence and their own adherence
(Prediction 1.1.3).
However, the ostracism-avoidance hypothesis is not the
only possible explanation for why individuals may match their
behavior to what others are doing. A second possibility is that
people may use others’ behaviors as an indication of what is
“right” or moral.
Hypothesis 1.2: People Regard
Normative Behavior as a Cue to What Is
Moral, and This Influences Their
Adherence to NPIs
Evolutionary analyses of moral psychology suggest that certain
facets of moral cognition serve to coordinate side-taking in
disputes, and that these cognitive systems use other people’s
public behaviors to help determine which side they will take (see
DeScioli and Kurzban, 2013). At an ultimate level of analysis,
knowing which side others will take is key. Being on the wrong
side—on this view, the minority side—of a dispute could have had
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considerable negative fitness consequences (e.g., ostracism from
the group, punishment, or death; DeScioli and Kurzban, 2013).
By contrast, being on the side of the majority—that is, adhering
to the group norm—would have helped immensely in avoiding
these fitness costs (see Bocian and Wojciszke, 2014).
At an ultimate level of analysis, this suggests that certain facets
of human moral cognition may have evolved to take, as input,
other people’s positions on an issue in order to regulate one’s
own behavior in a manner that safely avoids the costs associated
with violating group norms. At a proximate level of analysis,
this suggests that these moral cognitive systems will (a) take, as
input, others’ behavior and (2) produce, as output, perceptions
of morality that track these perceived group norms and motivate
behavior to align with these norms.
If this line of reasoning is correct, then (1) there should be
an association between people’s perceptions of others’ adherence
to NPIs and their perceptions of the moral wrongness of non-
adherence (Prediction 1.2.1), (2) there should be an association
between people’s perceptions of the moral wrongness of non-
adherence and their own adherence (Prediction 1.2.2), and (3) the
predicted relationship between people’s self-reported adherence
and their perceptions of others’ adherence will be at least
partially mediated by perceptions of the moral wrongness of
non-adherence (Prediction 1.2.3).
Hypothesis 1.3: People Use Others’
Behavior to Gauge Disease Severity
Another possibility is that people observe others’ rate of
adherence to NPIs and use this information as a cue to the
severity of disease threat. Such an explanation would be in
line with social learning theory; one of the core principles of
Vygotsky’s (1978) work was the idea that others have information
that we ourselves do not have, and contemporary social learning
theory research highlights the importance of observation-based
acquisition of knowledge (Csibra and Gergely, 2007). This
perspective from social learning theory—which emphasizes the
proximate level of explanation—is compatible with evolutionary
reasoning focused on ultimate-level explanations. The parasite
stress theory of sociality (Thornhill and Fincher, 2014) posits that
humans possess a suite of social tactics to minimize the risk posed
by pathogens in the local environment. This theory may shed
light on why people would imitate others’ behavior in the context
of a pathogen threat. In the framework of this theory, people may
use information about the behavior of other members of their
group in order to gauge the severity of the disease threat (see
Navarrete and Fessler, 2006).
Hypothesis 1.3 is thus that people use others’ behavior as
a cue to disease severity, and therefore as a guide for their
own behavior. If this is correct, then (1) there should be an
association between people’s perception of others’ adherence and
their perception of the severity of COVID-19 (Prediction 1.3.1),
(2) there should be a relationship between people’s perceptions of
the severity of COVID-19 and their own adherence (Prediction
1.3.2), and (3) the relationship between people’s perception of
others’ adherence and their own adherence should be, at least,
FIGURE 1 | Conceptual model illustrating possible pathways from perceived
social norms to NPI adherence.
partially mediated by perceptions of the severity of COVID-19
(Prediction 1.3.3).
The Current Study
The current study sought to (1) determine whether people’s
perceptions of others’ adherence predict their own adherence,
and (2) identify the pathways that might mediate this
relationship: through the threat of social exclusion, through
perceptions that normative behavior is morally right, or through
perceptions of disease severity (Figure 1).
MATERIALS AND METHODS
Ethics Statement
This study was approved by the Murdoch University Human
Research Ethics Committee (Approval 2020/049).
Participants
One hundred seventy-three participants enrolled to participate
in the study between June 6, 2020 and August 21, 2020.
Participants ranged in age from 18 to 75 (M = 33.05,
SD = 16.22), and represented all but one state and one
territory in Australia (59% from Western Australia, 28% from
Victoria, 6% from New South Wales, 4% from Queensland, and
1% from the Australian Capital Territory; three participants
(2%) did not indicate their state of residence). Participants
were recruited through the Murdoch University research
participant portal, advertising on social media (Facebook), and
snowball sampling. Participants who completed the survey
through the Murdoch University research participant portal were
granted partial course credit. Participants who were recruited
through social media and snowball sampling were not provided
any compensation.
Questionnaire and Procedure
As part of a longer survey investigating the psychological
antecedents and consequences of the COVID-19 pandemic,
participants completed the measures below via an online
questionnaire on the Qualtrics XM platform. The survey
was optimized for mobile phones as, given strict lockdowns,
computer access may have been limited for participants from low
socio-economic backgrounds and those who did not have access
to a personal device at home (Raza et al., 2017).
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The primary variables measured in the current study were
participants’ self-reported adherence to NPIs, perception of
others’ adherence to NPIs, perceptions of the seriousness of
COVID-19, anticipated shame for non-adherence to NPIs,
and perceptions of the moral wrongness of non-adherence.
Participants were asked about four NPIs: handwashing, social
distancing, quarantining following a positive COVID-19 test, and
quarantining following a housemate’s positive COVID-19 test.
These four NPIs represent the recommendations put forward
in the WHO’s action plan (World Health Organization [WHO],
2020d); the WHO’s revision to include mask wearing occurred
after data collection began.
Others’ Adherence
To measure perception of others’ adherence, participants were
asked to rate what percentage of the people in their country
they thought were following NPIs. The exact wording used was
What percentage of people in your country do you think are
now following the recommendations below? For each of the four
NPIs, participants answered on a percentage scale of 0–100% (of
the population).
Own Adherence
To measure current adherence to NPIs, participants were
asked to rate how strictly they were currently following the
NPIs. The exact wording of this item was: How strictly are
you now following the recommendations below? Participants
provided answers on a 7-point Likert-type scale (1 = Never,
7 = Always). For these questions, participants were only asked
about handwashing and social distancing, as only a small
fraction of the population of interest (i.e., Australia) was advised
to self-quarantine (e.g., when returning from international
travel, experiencing flu-like symptoms, awaiting a result for
a COVID test, or having had direct contact with someone
with COVID-19).
Disease Severity
To measure participants’ perceptions of the seriousness of
COVID-19, they were asked: How serious do you think COVID-19
is for public health now? (1 = Not serious at all, 7 = Very serious).
Anticipated Shame
We modeled our measure of anticipated shame on Sznycer et al.
(2018)’s cross-cultural study in which they presented participants
with a series of scenarios and asked participants to “indicate how
much shame you would feel if you were in these situations.”
The exact wording we used was: How much shame do you
think you would experience for doing this? Participants responded
on a 7-point Likert-type scale (1 = No shame at all, 7 = A
great deal of shame).
Moral Wrongness
Following anticipated shame, participants were asked how
morally wrong they perceived non-adherence to be. We based our
measure of moral wrongness on DeScioli et al. (2011), who asked
participants to rate the moral wrongness of specific behaviors
on a 7-point scale ranging from 1 (not morally wrong at all) to
7 (very morally wrong). The exact wording we used was: How
morally wrong is this behavior? (1 = Not morally wrong at all,
7 = Extremely morally wrong).
Recruitment Time Frame
Data collection for the present study occurred between June 6,
2020 and August 21, 2020.
Data Preparation and Analysis
Participants’ data were excluded if they did not complete the
full questionnaire (n = 12) or if they completed the survey
in < 450 s (i.e., the time it would take to click through the survey
without reading the questions) (n = 3). We also only included
participants who indicated that they were currently living in
Australia. This was because study measures were based on the
NPIs being recommended at the time of data collection by the
Australian government; these NPIs may not have included NPIs
being mandated in others countries (e.g., mask wearing) as well as
because of between-country differences in the distance specified
for social distancing (e.g., 1.5 m vs. 6 ft). For these and other
reasons, the data from six participants who indicated that they
were living in a country other than Australia were not included in
study analyses. These data preparation procedures yielded a final
sample size of 152 participants. Missing data was excluded on
a case-by-case basis because the different scales were measuring
distinct constructs (Kang, 2013).
For data analysis, we focused exclusively on the NPI of
social distancing. This was for several reasons. First, the
questionnaire did not collect data on participants’ self-reported
adherence to self-quarantine. Second, although handwashing
was one of the NPIs, it was a behavior that individuals would
have engaged in prior to the pandemic. Without knowledge
of participants’ pre-pandemic frequency of handwashing, it
would have been difficult to determine to what extent their
current handwashing frequency reflected NPI adherence rather
than their behavioral and personality patterns unrelated to the
pandemic. Conversely, social distancing was a novel behavior
specifically prescribed as an NPI for mitigating the impact
of the COVID-19 pandemic; unlike handwashing, participants
would not have engaged in this behavior prior to the pandemic,
so there was no need to control for baseline differences
between participants in their pre-pandemic frequencies of social
distancing. For these reasons, we focused specifically on the NPI
of social distancing.
RESULTS
All analyses were conducted using IBM Statistical Package for
Social Sciences (SPSS) (Version 27). The statistical significance
threshold was set at p < 0.05. Shapiro-Wilk tests revealed that
participants’ self-reported adherence (p < 0.001), anticipated
shame for non-adherence (p < 0.001), perceptions of the moral
wrongness of non-adherence (p < 0.001), and perceptions
of disease severity (p < 0.001) all violated the assumption
of normality. We therefore used Kendall’s τ for all bivariate
correlational analyses.
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Do People Mimic Norms During a
Pandemic?
The central hypothesis of the study, Hypothesis 1, was that
people match their behavior to perceived social norms. If
this is correct, then participants’ current adherence to social
distancing guidelines should be positively associated with their
perceptions of others’ adherence (Prediction 1.0). In support
of this hypothesis, there was a positive association between
people’s perceptions of others’ adherence to social distancing
recommendations (M = 53.74, SD = 25.42) and their own
adherence (M = 5.19, SD = 1.85), τ = 0.40, p < 0.001, two-tailed,
N = 149.
Do People Mimic Norms Due to the
Threat of Social Exclusion?
Hypothesis 1.1 was that people follow norms out of concerns
about exclusion or ostracism. If this is correct, then there should
be positive associations (1) between participants’ perceptions of
social norms and their anticipated shame for non-adherence
(Prediction 1.1.1), as well as (2) between participants’ anticipated
shame and their self-reported adherence (Prediction 1.1.2).
Self-reported adherence was positively linked to anticipated
shame (M = 4.85, SD = 1.83), τ = 0.33, p < 0.001, two-tailed,
N = 147, but there was no relationship between anticipated
shame and perceptions of social norms, τ = 0.09, p = 0.12,
two-tailed, N = 147. Collectively, this suggests that people’s
adherence may be motivated by a desire to avoid the feeling of
shame, but this feeling of shame is independent of violation of
perceived social norms.
Do People Use Normative Behavior to
Gauge What Is “Moral”?
Hypothesis 1.2 was that people might use social norms to gauge
what is moral. If this is correct, then there should be positive
associations (1) between participants’ perceptions of others’
adherence and perceptions of the moral wrongness of non-
adherence (Prediction 1.2.1), as well as (2) between participants’
perceptions of the moral wrongness of non-adherence and their
self-reported adherence (Prediction 1.2.2).
The findings with respect to morality parallel those observed
for shame. There was a positive association between participants’
self-reported adherence and their perceptions of the moral
wrongness of non-adherence (M = 4.80, SD = 1.82), τ = 0.28,
p < 0.001, two-tailed, N = 148, but there was no association
between participants’ perceptions of the moral wrongness of non-
adherence and their perceptions of others’ adherence, τ = 0.08,
p = 0.18, two-tailed, N = 148. This suggests that people’s
adherence may be motivated by perceptions of morality, but
these perceptions do not appear to be related to what other
people are doing.
Do People Use Other People’s Behavior
as an Indicator of Disease Severity?
Hypothesis 1.3 was that people use others’ behavior as an
informative cue to the seriousness of the disease. If this is correct,
then there should be associations (1) between participants’
perceptions of others’ adherence and their perception of the
severity of COVID-19 (Prediction 1.3.1), as well as (2) between
participants’ perception of the severity of COVID-19 and their
own adherence (Prediction 1.3.2).
Both results were consistent with this hypothesis. Participants’
perceptions of others’ adherence were positively associated with
their perceptions of the seriousness of COVID-19 (M = 5.62,
SD = 1.76), τ = 0.19, p = 0.001, two-tailed, N = 148, which were
positively associated with participants’ own reported adherence
levels, τ = 0.36, p < 0.001, two-tailed, N = 148. This suggests that
people’s adherence is partially motivated by their perception of
how serious COVID-19 is, a perception that itself is derived partly
from observing others’ behavior.
Mediating Effects of Shame, Moral
Wrongness, and Disease Severity
These bivariate analyses lend support to Hypotheses 1 and 1.3.
First, people’s adherence to social distancing guidelines track
their perceptions of others’ adherence, supporting Hypothesis 1.
Second, supporting Hypothesis 1.3, people appear to use others’
behavior as an indicator of the severity of the disease, and
therefore as a guide for their own behavior.
These results suggest that the effect of norms on adherence
may be mediated by perceptions of disease severity. However,
bivariate correlational analyses cannot directly address
mediation. Moreover, we observed multiple inter-correlations
between potential mediators (see Figure 2, which displays all
bivariate relationships between all study variables of interest).
To more directly examine mediation and produce estimates
of the direct and indirect effects of perceived social norms
on adherence, we conducted mediation analyses using Hayes
(2017) PROCESS macro for SPSS. To control for the observed
statistical overlap between the potential mediators (Figure 2)
and thereby isolate their independent effects, we included all
mediators concurrently (as illustrated in Figure 1)1 and used a
1We implemented this using Model 4 in PROCESS with participant adherence
as the criterion, perception of others’ adherence as the predictor, and anticipated
shame, perceived moral wrongness of non-adherence, and perceived disease
severity as mediators.
FIGURE 2 | Bivariate correlations between study variables of interest. Note:
gray cells indicate non-significant (p > 0.05) correlations. All colored cells
indicate significant (p < 0.05) correlations.
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FIGURE 3 | Final mediation model with direct and indirect effects of perceived
norms on adherence. *p < 0.05.
backward stepwise approach to determine the final model. All
analyses employed a 95% CI and 5000 bootstrap as recommended
by Hayes (2009). Our final sample size was sufficient to detect
a moderate effect following SPSS PROCESS bias-corrected
bootstrapping (Fritz and Mackinnon, 2007).
This procedure resulted in a final model (Figure 3) that
included a significant indirect effect of norms on adherence
through perceptions of disease severity, ab = 0.007, SE = 0.003,
95% BootCI [0.002, 0.014], as well as a direct effect of norms on
adherence, B = 0.031, SE = 0.005, 95% CI [0.021, 0.040] (indirect
effect VAF = 0.18).
Alternative Mediation Model
In our a priori model (Figure 1), we conceptualized the
mediators (anticipated shame, perceptions of moral wrongness,
and perceptions of disease severity) as alternative mediating
pathways. However, one potential alternative would be for these
psychological variables to have a serial relationship. Here, we
describe and test this model. In the serial processing model,
people could use others’ adherence as an indicator of the
magnitude of disease threat. High levels of adherence among
others would cue high levels of disease severity, which would
indicate that one could cause great harm to others by not
adhering. Because non-adherence could cause such harm to
others, moral cognitive systems could produce the perception
that non-adherence is immoral or wrong2. In turn, the perception
that non-adherence is morally wrong—and therefore likely
to be met by devaluation from others—could activate the
shame program. The shame program would then produce high
levels of anticipated shame for non-adherence and thereby
motivate adherence.
We tested this alternative model but did not find support for
serial mediation (Figure 4). Specifically, the indirect effect of
norms on adherence via the serial pathway through perceptions
of disease severity, perceptions of moral wrongness for non-
adherence, and anticipated shame for non-adherence was not
2We encourage the interested reader to consult Krasnow (2017), who discusses
the distinction between “inward-facing” and “outward-facing” moral mechanisms.
In the serial mediation model, both inward-facing (i.e., designed to regulate one’s
own behavior) and outward-facing (i.e., designed to regulate others’ behavior)
facets of moral cognition may come into play. In this model, moral cognition
regulates one’s own behavior—individuals may perceive non-adherence to risk
harm to others, resulting in judgments of moral wrongness for non-adherence and
thereby motivating adherence. However, this inward-facing function may itself be
at least partly in the service of the outward-facing function of regulating others’
behavior: these judgments of moral wrongness may activate the shame program,
whose principal function is to avoid and mitigate the costs of devaluation by others.
FIGURE 4 | Alternative serial mediation model. Solid lines indicate significant
(p < 0.05) coefficients. Dashed lines indicate non-significant coefficients.
Bolded lines indicate the significant pathways to individuals’ adherence to
social distancing guidelines.
significant (a1d21d32b3 = 0.0015, SE = 0.0010, 95% BootCI [-
0.0001, 0.0040]). In fact, among the seven indirect pathways in
this model from people’s perceptions of others’ adherence to
their own adherence, only one exhibited a significant effect: the
pathway from perceived norms to adherence through perceptions
of disease severity—precisely the effect we observed in our
a priori model (Figure 4).
We recognize that there may be other possible alternative
models as well. However, thus far we have tested two conceptually
sound models, and have found support for only one mediating
pathway, which remained robust across both the a priori model
and the alternative model: from perceived norms to adherence
through perceptions of disease severity.
DISCUSSION
This study addressed two main questions: first, do people
conform their social distancing behavior to what they think
others are doing? The answer appears to be yes. Second, why do
they do this? We tested several processes by which this might
occur and found that people seem to perceive others’ behavior as
an informative cue to disease severity, and this in turn influences
the extent to which they conform to public health guidelines.
Threat of Devaluation Does Not Appear
to Explain the Relationship Between
Norms and Adherence
Our findings indicated a relationship between people’s adherence
and their anticipated shame for non-adherence, but no
relationship between participants’ anticipated shame and their
perceptions of social norms. These findings suggest that the
emotion of shame may motivate adherence, but that we do not
calibrate shame to our perceptions of others’ adherence. These
results tentatively falsify Hypothesis 1.1; the threat of social
exclusion or ostracism does not appear to explain the relationship
between social norms and people’s adherence.
Frontiers in Psychology | www.frontiersin.org 7 June 2021 | Volume 12 | Article 648206
fpsyg-12-648206 June 17, 2021 Time: 18:58 # 8
Norton et al. Norm Following During a Pandemic
Perceptions of Moral Wrongness Do Not
Appear to Explain the Relationship
Between Norms and Adherence
We observed a link between people’s perceptions of the
moral wrongness of non-adherence and their own adherence
(Prediction 1.2.2), but there was no relationship between people’s
perceptions of social norms and their judgments of the moral
wrongness of non-adherence (Prediction 1.2.1). This suggests
that perceptions of what is morally right may motivate people
to follow social distancing guidelines, but people’s perceptions of
the moral wrongness of non-adherence do not appear to be based
on what others are doing (or not doing). These results tentatively
falsify Hypothesis 1.2.
Learning About Disease Severity
Through the Actions of Others
Study findings were consistent with all three predictions
generated from Hypothesis 1.3, providing preliminary evidence
that people use others’ behavior as a cue to disease severity, and,
in turn, as a guide for their own behavior.
However, perceived disease severity only partially mediated
the relationship between participants’ perception of social norms
and their adherence. This means that more remains to be
discovered about the association between perceived social norms
and NPI adherence.
Explanations and Alternative
Interpretations of Study Findings
The current study offers preliminary findings suggesting
that perceived social norms may play an important role in
people’s psychological and behavioral responses to a pandemic,
and therefore need to be better understood in order to
mitigate the impact of epidemics and pandemics. Nonetheless,
these results should be interpreted tentatively, as the current
study had several limitations that should be addressed in
future research.
Why Is Shame Not Linked to Social Norms?
The finding that shame for non-adherence was unrelated to
perceived social norms does not appear to conform to the existing
literature (e.g., Sznycer et al., 2016, 2018; Sznycer, 2019). One
possibility is that anticipated shame was not an appropriate
operationalization of concern about social devaluation. However,
our anticipated shame measure was virtually identical to that
used in research that showed a high degree of correspondence
between shame and social devaluation in both a Western (Sznycer
et al., 2016) and a large cross-cultural sample of small-scale
societies (Sznycer et al., 2018). One possible explanation for the
apparent discrepancy between the current study and previous
literature is that the latter used evolutionarily relevant (and
non-novel) behaviors, whereas we focused on the behavior of
social distancing, which—at least in its very precisely prescribed
sense—exhibits evolutionarily novel features. Although ancestral
humans likely had behavioral strategies for pathogen avoidance
that involved physical distancing, it is less plausible that there
would have been precisely specified distances associated with
such behavior, which contrasts with formal guidelines during
the COVID-19 pandemic (e.g., to maintain a distance of at
least 1.5 m from others). It is unlikely that our minds evolved
to perceive a meaningful difference between (a) an individual
approaching another and stopping at a distance of 1.6 m, and
(b) an individual approaching another and stopping at a distance
of 1.4 m. These behaviors would have been virtually identical,
in function, in ancestral environments, and it is unlikely that
selection would have shaped the human mind to perceive them
as being substantively different—despite one of them being
considered adherence to, and the other a violation of, COVID-19
social distancing guidelines.
Why Are Perceptions of Morality Not Linked to Social
Norms?
A similar line of reasoning may help explain the absence of a
relationship between perceived norms and perceptions of the
moral wrongness of non-adherence. Moreover, behaviors that
spread COVID-19, such as not socially distancing, appear to lack
the properties that activate disease-avoidance systems (Ackerman
et al., 2018; Seitz et al., 2020) or trigger automatic emotional
reactions, which can be important drivers of moral judgment
(Greene, 2001).
COVID-19 is abstract, invisible to the naked eye, and
seemingly disconnected from the actions that proliferate it. We
do not see or feel the moment COVID-19 transmits from one
person to another, and by the time symptoms start showing—
if they manifest at all; infected individuals can be contagious
without exhibiting any symptoms (see Cheng et al., 2020; Huff
and Singh, 2020; Tindale et al., 2020)—the person who spread
the virus is often far away and several days have passed since
the infection event (Varella et al., 2021). Not only is disease
transmission not directly observable, but cues that our mind is
likely to process as increasing the risk of transmission, such as
physical contact or coughing, are not required for transmission
to occur. These properties of the disease and its transmission
may make it harder for non-adherent behaviors to trigger moral
judgment and condemnation.
Intention also plays an essential role in moral judgment; if a
moral transgression is unintentional, it is typically judged much
less harshly than intentional transgressions (DeScioli et al., 2011;
DeScioli and Kurzban, 2013; Guglielmo, 2015). Because it is
not easy to discern whether someone coming within 1.5 meters
of someone else represents an intentional transgression, many
behaviors that reflect COVID-19 non-adherence may lack the
features of the type of intentional transgression to which human
moral systems are attuned.
Limitations on Study Design and Future
Research
Our study design had several limitations that should be addressed
by future research.
Single-Item Measures
Because the study survey assessed a diverse set of constructs (e.g.,
perceptions of others’ adherence, own adherence, anticipated
shame for non-adherence, moral wrongness of non-adherence)
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for multiple scenarios, it was not feasible to use a lengthy
measure for each construct for each scenario; doing so would
have resulted in a long and unwieldy survey that induced
participant fatigue and attrition. Previous research on several
of the central constructs of interest has employed a similar
design: a single-item measure of the construct for each scenario
(e.g., Sznycer et al., 2018’s cross-cultural research on shame,
DeScioli et al., 2011’s research on moral wrongness). Although
some work (e.g., Loo, 2002) has expressed concerns about the
psychometric validity of single-item scales, the items used in
the current study exhibit high face validity, and multiple studies
have empirically demonstrated that single-item scales tap the
same construct as their lengthier counterparts (see Gardner
et al., 1998; Yarkoni, 2010; Konstabel et al., 2017). Moreover,
the ability of single items to tap the same construct as multi-
item measures has not just been observed generally, but for
shame specifically: the mean item-total correlations for multiple
subscales of the Guilt and Shame Proneness scale (Cohen et al.,
2011) exceed 0.70, indicating that any of several individual items
would be psychometrically valid substitutes for longer scales
(data available at https://osf.io/3wf4a/). In short, the single-
item measures that we used followed precedents in the relevant
literature, exhibited high face validity, and tapped constructs that
specifically have been shown to be validly assessable via individual
items. Nonetheless, further studies on the phenomena and
relationships observed in the current study would benefit from
employing longer measures with demonstrated psychometric
validity, especially when researchers can afford the increased
questionnaire length.
Generalizing Study Findings to a Global Scale
The current study’s sample was drawn exclusively from Australia.
This may limit the cross-cultural generalizability of study
findings. Australia’s relatively “loose” individualistic culture, for
example, may offer a proximate explanation for the absence of a
link between perceived social norms and anticipated shame for
non-adherence. A pattern similar to one observed in the current
study was recently observed in a set of studies based out of
the Netherlands—a nation with a very “loose” culture (Gelfand
et al., 2021). In these Netherlands-based studies, participants
(N = 1142) did not increase conformity in response to high
perceived pathogenic infection risk (van Leeuwen and Petersen,
2021). This contrasts with countries like Japan, which is a
collectivist, tight culture in which people value norms of prosocial
cooperation and are unlikely to engage in behavior that could
result in ostracism (Böhm et al., 2016). In the context of the
COVID-19 pandemic, nations with higher levels of cultural
tightness had approximately 5 times fewer cases compared to
countries with comparatively higher levels of cultural looseness
(see Gelfand et al., 2021). This important proximate role
of cultural tightness-looseness on COVID-19-related outcomes
highlights the need for future work to investigate cross-cultural
similarities and differences in the predictors of NPI adherence.
Individual Differences
Future work should also investigate the role of individual
differences as predictors of adherence to NPIs. For example,
slow life history strategists are characterized by a propensity
to long-term planning and risk aversion (Del Giudice and
Belsky, 2011). Consistent with this, individuals who pursue
a slower life history strategy exhibit greater adherence to
COVID-19 precautions (Corpuz et al., 2020). Theory and
evidence also suggest that differential selection pressures
shaped higher pathogen disgust and greater health-related
concern in women relative to men (see Al-Shawaf and
Lewis, 2013; Al-Shawaf et al., 2018; Luoto and Varella,
2021). Such differences may orient women to engage in a
more cautious approach toward COVID-19 than men and be
associated with sex differences in attitudes toward protective
behaviors and adherence to NPIs (Dinić and Bodroža, 2021;
Luoto and Varella, 2021). Given these important roles of
individual differences in the context of the COVID-19 pandemic,
future research should incorporate these and other individual
differences into their investigations of adherence to NPIs
(see Varella et al., 2021; see also Tybur et al., 2016). We
also encourage the interested reader to consult evolutionary
literature on why individuals in different phenotypic condition
are expected to exhibit different responses to the same
environmental inputs (e.g., Lewis, 2015; Lewis et al., 2018,
2020a,b; Lukaszewski et al., 2020).
Other NPIs
The analyses presented in the current study cannot address the
issue of non-adherence to quarantine measures. As breaches of
quarantine constitute a significant infection risk and have been
frequently reported, future research is needed to understand the
reasons why people do or do not follow quarantine protocols.
One challenge that such research will face is that only a small
proportion of the population is actually advised to quarantine.
This presents a measurement challenge, as people who have not
been advised to quarantine may report their current adherence as
high (i.e., “I would quarantine if I had to”) or low (i.e., “I haven’t
had COVID, so I haven’t quarantined”) depending on their
interpretation of the question. To address this methodological
challenge, future research could specifically target members
of the population who are known to have had experience
with quarantine.
Do Perceived Norms Actually Influence Adherence?
Because the present study was correlational, we cannot infer
with certainty the causal direction, if any, of the observed
relationship between perceived social norms and participants’
self-reported adherence. One possibility is that people simply
associate with others who engage in similar behaviors, but are
not actually influenced by others’ behavior. This alternative
account would be plausible if participants considered just their
own interpersonal milieu when answering questions about
others’ adherence. However, the question we asked was: “What
percentage of people in your country do you think follow the
recommendations below?” [emphasis added]. The wording of
the question was designed to prompt participants to consider
a much larger reference group than just their immediate
social circle. Nonetheless, there is research to suggest that
individuals may exhibit an in-group bias in the context of
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pathogen risk wherein they disproportionately direct attention
to and weight the actions of members of their in-group (see
Navarrete and Fessler, 2006; see also Thornhill and Fincher,
2014). We therefore cannot conclusively rule out the possibility
that participants used, as a reference group, just those individuals
with whom they associate, despite being explicitly instructed to
use country-wide levels of adherence as the point of reference.
Another possibility is that the statistical association between
participants’ perceptions of others’ adherence and their own
self-reported adherence resulted from participants engaging
in socially desirable responding wherein they matched their
own reported levels of adherence to their perceptions of
others’ adherence. Those participants who perceived others as
showing greater adherence may have had the greatest incentive
to self-report similarly high levels of adherence, whereas
participants who perceived others to not be adhering would
have had less incentive to self-report high levels of adherence.
Such socially desirable responding could lead to a statistical
association between participants’ self-reported adherence and
their perceptions of others’ adherence. However, this account
does not appear to easily explain either (1) the relationship
observed between perceived norms and perceptions of disease
severity or (2) the indirect effect observed in the mediation
model (and replicated in the alternative serial mediation model).
This suggests that although socially desirable responding may
have occurred in this study, it cannot account for the overall
pattern of findings. Future studies using self-report measures
of adherence to NPIs would nonetheless benefit from including
a social desirability scale to control for socially desirable
responding (Larson, 2019). More broadly, future research—
especially experimental designs that manipulate perceived social
norms—is needed to more conclusively establish the influence
of social norms on adherence to public health measures
during a pandemic.
Implications of the Present Study
The findings from the present study, although preliminary,
could have considerable implications in the ongoing fight
against COVID-19 and future pandemics. The current findings
suggest that public messaging campaigns designed to promote
adherence to NPIs are more likely to be effective when they
focus on “leading by example,” or what social psychologists have
sometimes referred to as “social proof” (Cialdini, 2009). This
also points toward the critical role that political leaders may play
in fighting the pandemic—not just through their policy content
and mandates (Luoto and Varella, 2021; Priesemann et al., 2021),
but through their behaviors on display for the public eye. If,
as the current study suggests, people use others’ behavior as
an informative cue to the seriousness of the pandemic, then
the behavior of political leaders, social influencers, and social
movements—which are widely disseminated on public television
and social media—may have a profound influence on people’s
perception of the pandemic and, crucially, the actions they take
in response to it (see also Haslam et al., 2021, for a discussion of
the top-down influence of leader identity).
It is worth stressing the importance of this point. If the
findings of the current study are robust, to act in the opposite
way (i.e., modeling non-adherent behavior) could have the
detrimental effect of promoting the flouting of NPI guidelines.
If so, it is paramount that individuals with influence in the public
sphere be mindful of the role of their own publicly observable
behavior in combating pandemics.
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